In the holm oak Quercus ilex dehesas of the Iberian Peninsula, several food types occur that can be selected by birds through the winter. In this framework, diet composition and diet selection of common cranes Grus grus was studied during a rainy wintering season. The winter diet of the common crane is mostly herbivorous in the holm oak dehesas of south-west Spain with < 10% of items being of animal origin. Leaves and stems of sown cereal, bulbs, acorns and cereal grain are the most common vegetable food types. The diversity of the overall winter diet was similar among juveniles and among adults with and without juveniles in attendance. However, there were differences in diet composition between juvenile birds and their parents. Furthermore, the diet composition of adult cranes with juveniles in attendance was different from that of adult cranes without juveniles in attendance. Foraging abilities of juvenile cranes did not vary signi®cantly through the winter, suggesting a low effect of experience on diet differences between age classes. Our results point toward the existence of diet differences among the three considered crane categories related with differential habitat selection by family groups. The monthly pattern of choice of each food type differed from those expected according to the monthly pattern of food availability in the study area. Cereal grain was the most preferred food type when it was available. When cereal seed germinated, cranes shifted to acorns and bulbs which were then more pro®table.
INTRODUCTION
The common crane Grus grus is a migratory species with a wide distribution range within the Palaearctic region (Hagemeijer & Blair, 1997) . The birds that use the western migratory route breed in northern latitudes and mainly winter in Morocco (Thevenot & Salvi, 1987) , the Iberian Peninsula (Sa Ânchez, Aviles et al., 1998) , and France (Salvi et al., 1996) . Recently, yearly changes in the wintering distribution of cranes among these three regions have been related to an increase of agricultural intensi®cation in Spain and France, and to restrictions in hunting activities (Bautista, Alonso & Alonso, 1992; Salvi et al., 1996) . The predilection of the cranes for intensively cultivated areas has favoured studies on feeding ecology in highly homogeneous study areas (Alonso & Alonso, 1993; Alonso, Alonso & Bautista, 1994) . However, 67% of western migratory birds still winter in the holm oak Quercus ilex`dehesas' of the centre and south of Spain and Portugal (Sa Ânchez, Aviles et al., 1998) , where differential use of holm oak dehesas by cranes according to their human management has been recorded (Dã Âaz et al., 1996) . Common cranes are omnivorous, feeding on animal food during the summer but plant material for the remainder of the year (Cramp & Simmons, 1980) . Available information on the wintering diet of the species is scarce and refers to the stomach contents of a few birds found dead on different dates and and in different areas in Spain (Valverde, 1952; Soriguer & Herrera, 1978; Gonza Âlez et al., 1981) , or to indirect evidence from ocks foraging on different habitat types (Pe Ârez-Chiscano & Ferna Ândez-Cruz, 1971; Alonso & Alonso, 1988) . Only Gonza Âlez et al. (1981) reported descriptive information on diet variation during the winter from eight stomachs, pointing out the predominance of cereal grain in the ®rst part of the wintering period in holm oak dehesas (October and November), while acorns constituted the primary food resource used by cranes later (December and January). However, low sample size casts doubt on the inferences from their analyses.
The aim of this study is the quantitative assessment of the wintering diet and food type selection of cranes in holm oak dehesas of the south-west of the Iberian Peninsula. The knowledge of diet and food selection will be a basic tool for the development of conservation plans for the species considering the growing intensi®ca-tion of the agricultural practices in the Iberian wintering areas (Bautista et al., 1992; Sa Ânchez, Sa Ânchez, Corbacho et al., 1999) that will reduce the range of available food types for this species. Monthly diet composition and food selection among adults with and without juveniles (®rst winter birds) in attendance were compared. We have included two adult categories related to parental investment because parental care plays an important role in the time budget and habitat use of the species during winter (Alonso & Alonso, 1993) . Second, to determine the role of bird experience in their winter diet, we compared searching and handling efforts and net intake rates in juvenile birds only eating on acorns (a novel food type for juveniles) between the two ®rst (November and December) and the two last months (January and February) of the winter.
STUDY AREA
Data were collected from November 1995 to February 1996 in the Serena region in south-west Spain (39803'N, 5814'W). The study area covers 74 334 ha and is included in the meso-Mediterranean climate region characterized by hot, dry summers and mild, wet winters, with frequent days of freezing from December to February (Rivas-Martã Ânez, 1981) . The mean temperature ( sd) in January from the 31 previous years to the study season was 8.17 3.02 8C, and the range was between 5.65 and 23 8C. Although the 10.5 8C registered in the area in the study season is higher than the mean reported, this value is within the normal range of winter temperatures in the study area. The mean annual rainfall ( sd) in January from the 20 years previous to the 1995±96 winter season was 32.5 27.5 l/m 2 , with a range between 0 and 113 l/m 2 . The accumulated rainfall through January in the study season was 163.8 l/m 2 , so our study season could be considered as exceptionally wet (all climatic data come from the meteorological station of Orellana close to the study area).
The great amount of rainfall in the study season is probably of crucial importance to food availability for cranes in the holm oak dehesas. Thus, the availability of acorns on the ground (where the cranes eat them) is probably higher at the beginning of winter than in a normal year when rainfall favours acorn fall (pers. obs.). Likewise, extreme humidity accelerates the putrefaction of acorns and cereal grain (Fiestas, Ramos & Mazuelos, 1966) , and then reduces the availability of these foods in the last part of the winter in relation to a season with standard climatic conditions. In the same way, changes in plant production in our study area have been related to rainfall (Figueroa et al., 1981) , thus the availability of the different plant species consumed by cranes measured in this study is probably not within the standard for the region.
The Serena region has been historically visited by cranes (Pe Ârez-Chiscano & Ferna Ândez-Cruz, 1971) , and villagers con®rmed winter use of the area by cranes since the early 20th century. The feeding areas are the holm oak dehesas situated in the basin of the Zujar River, while the roosts are alongside the river (see Sa Ânchez, Sa Ânchez & Fernandez, 1993 for a detailed description of the study area).
Local farming uses a 3-year cereal rotation. Cereal is grain in 1 year, followed by 2 years of set-aside. The set-aside years are used to provide grazing and acorns of Q. ilex for livestock (mainly sheep). So, the study area is characterized by a mosaic of patches of cereal, cereal stubble (1 year set-aside) and`posã Âos' (second year set-aside) that occupy about the same surface area through the years. Most cranes arrive from their breeding areas in northern latitudes in November and remain feeding in the holm oak dehesas until the end of February.
METHODS
The feeding areas were crossed by car to locate thē ocks of cranes. Feeding birds were observed directly for 3-min periods using a 20±60660 telescope, during which each food item consumed was recorded. All the sightings were reported in the feeding areas when cranes were undisturbed and at maximum distance of 350 m, although most sightings were between 75 and 150 m from birds. To assure enough accuracy to differentiate among all the consumed food types only those 618 sightings in which all food types consumed were clearly identi®ed throughout the 3-min periods were considered in the analyses. To avoid dependence between diet and the number of birds in¯ocks, diet and food selection were recorded at random from a number of birds proportional to each¯ock's size. Cranes were classi®ed on the basis of their red head and neck colour (Cramp & Simmons, 1980) as juveniles (®rst-winter birds) or adults. Adults with and without juveniles could be easily identi®ed by their proximity to juveniles.
Food types were classi®ed into 8 categories: (1) acorns; (2) bulbs; (3) grain; (4) invertebrates other than ants; (5) ants; (6) invertebrates associated with faeces when cranes picked dry cow dung looking for invertebrates; (7) leaves and stems of sprouted cereal; (8) leaves and stems of herbaceous plants. Grain consumption was always in recently sown ®elds where the cranes walked along a furrow pecking and ingesting. Foraging on bulbs was distinguished from foraging on leaves and stems by the higher pecking frequency without body movements of the former. Similarly, the consumption of ants is clearly distinguished from the consumption of other invertebrates by the higher pecking frequency around the nests of ants followed by a repetitive number of ingestions.
To estimate the ef®ciency of acorn consumption by juvenile cranes, focal observations of 3-min each were recorded on randomly selected juvenile birds exclusively feeding on acorns. Habitat in¯uence on the foraging abilities of juveniles eating only acorns is not expected because the surface below the canopy of the holm oak trees where acorns are consumed by cranes is never sown in the study area. The net intake rate was reported as the product of the number of acorns consumed within 3 min multiplied by the mean acorn weight obtained from samples of acorns (see below).
The number of acorns consumed per min was estimated from the number of ingestions reported in each focal observation (counted by a characteristic neck movement). An acorn was completely consumed after 5.06 4.80 (n = 48) ingestions (Avile Âs, 1999) . Searching ability and handling ability were estimated from the number of paces and the number of pecks in 3 min, respectively. In each focal observation, the¯ock size, the percentage of juveniles within the¯ocks and the time of the day were reported.
Land use availability
Each month a 30.3-km itinerary through the study area by car, recording the type of ground on 2 bands of 100 m situated on each side of the route was carried out. Several land types were considered: sown cereal, pasture land (second year of set-aside, see above), pasture land with shrubs and cereal stubble (®rst year of set-aside, see above). The density of holm oaks in each ground type were counted and expressed as number of trees/ha. The monthly surface area of each land use type and the proportion of each that was covered by holm oaks were obtained from these monthly itineraries.
Acorn availability
Acorn availability was estimated each month in 328 holm oaks. Each holm oak tree was randomly selected, marked, and monitored monthly. In each tree the available acorns in 3 squares 25625 cm 2 situated on the ground below the canopy at randomly selected positions were collected and weighed with 0.2 g of precision: (1) at the base of the trunk; (2) under the middle of the canopy; (3) under the border of the canopy. Acorn availability did not signi®cantly vary in relation to position (F 2,1306 = 1.71, P = 0.18).
Taking into account the relationships between acorn decline on the ground and the presence of livestock in the holm oak dehesas (Dã Âaz et al., 1996) , acorn availability was classi®ed in 2 situations: (1) cereal sown with holm oaks in which livestock do not feed on acorns and cranes can freely access to this food type without competition; (2) pasture and cereal stubble with holm oaks in which livestock feed on acorns from early autumn to late spring, thus restricting access for cranes. The observed pattern was equal in the 2 holm oak dehesas types (interaction holm oak dehesa type6 square situation: F 2,1306 = 1.13, P = 0.32). The acorns were returned to the original 25625 cm 2 squares after sampling. Figure 1 shows the monthly availability of acorns (mean sd) in relation to the presence of livestock in the holm oak dehesas in our study area. There were signi®-cant monthly differences in the acorn availability (F 3,459 = 7.93, P < 0.01; Fig. 1 ). The availability of acorns was always higher in the holm oak dehesas without livestock (F 1,459 = 29.40, P < 0.01), and this pattern did not vary throughout the winter (interaction month6holm oak dehesas type: F 3,459 = 1.96, P = 0.17). The monthly acorn availability decreased seasonally in holm oak dehesas with and without livestock (b = 710.2 and b = 72.3, respectively; Fig. 1 ). However, a higher decrease was detected in the holm oak dehesas with livestock (ANCOVA, interaction month6holm oak dehesas type: F 3,449 = 7.17, P < 0.001; Fig. 1) .
A mean canopy radius per tree (r) was obtained by measuring the distance between the trunk and the canopy border in 60 randomly selected holm oaks in sown cereal (mean se 3.66 0.14 m) and 56 in pasture and in cereal stubble (mean se 3.48 0.14 m). There was no signi®cant difference between the mean canopy radii obtained from the 2 types of holm oak dehesa (ANOVA; F 1,114 = 0.74, P = 0.39). Mean acorn availability in the 2 types of holm oak dehesa was estimated each month by multiplying the acorn availability in the squares in each type of holm oak dehesa by the mean productive canopy (S). The mean productive canopy surface (S) we calculated in each holm oak dehesa as S = p r 2 . These values were multiplied by the number of trees/ha to estimate the monthly availability of acorns in the area. 
Bulbs, invertebrates and leaves and stems of herbaceous plants
The availability of leaves and stems of herbaceous plants and bulbs was estimated in December, coinciding with the maximum number of the cranes in the area. This is a reasonable estimation of the availability of these foods through the winter, taking into consideration that the production of bulbs and herbaceous plants is commonly retarded until early spring in March in the study area (Figueroa et al., 1981) , and considering the stability of the availability of invertebrates through the winter previously reported in the holm oak dehesas (Dã Âaz et al., 1996) . One set of 48 square frames (0.2560.25 m) was placed on the ground at randomly selected places in the feeding areas in the pasture ®elds, and another 48 square frames in cereal stubble. The soil volume included in the squares was calculated using a depth of 10 cm as an estimation of bill length in the common crane (Cramp & Simmons, 1980) . The extracted soil was included in plastic bags and frozen until processing. In the laboratory, each sample was emptied onto a sieve with a mesh of 0.2 cm. After each sample was defrosted, the bulbs, invertebrates and herbaceous plants were separated and weighed to 0.1 g precision. There were no signi®cant differences between the 2 types of holm oak dehesa in the biomass of invertebrates (F 1,94 = 0.38, P = 0.54), bulbs (F 1,94 = 1.67, P = 0.20), and leaves and stems of herbaceous plants (F 1,94 = 0.99, P = 0.65) ( Table 1) . We obtained the monthly availability of each food type by multiplying the monthly surface of each type of holm oak dehesa obtained from the car itineraries by the mean values shown in Table 1 .
Availability of cereal grains and leaves and stems
When cranes arrive in Extremadura in the middle of October and early November, the sowing of cereals has recently ®nished. Thus the cranes have to make a variable effort to consume the grains depending on the hardness of the ground and grain depth. The conservative availability of grain on the ground given by Sa Ânchez, Sa Ânchez, Corbacho et al. (1999) in holm oak dehesas at the nearby wintering area of Orellana was used. According to these authors, only 5% of the sown cereal (180 kg/ha) was available for the cranes at the beginning of November in the sown ®elds. The availability of cereal grain in the stubble ®elds was assumed to be 0 as this food type was not detected on the ground after several inspections in October. Alonso et al. (1994) showed a depletion of cereal grain through the winter related to its consumption by cranes in Gallocanta Lake. In that agricultural framework, cranes can only feed on cereal grain, then the depletion of this food type is probably higher than in the holm oak dehesas. Thus, we assumed that the availability of cereal grain did not change during the study period because no other bird species forage on the cereal before it is > 5 cm high, and also because the amount of this food type consumed by cranes in October is probably insigni®cant compared with its availability in our holm oak dehesas.
In the ®rst week of November, 56 sown cereal plots that were monitored monthly were randomly selected to assess the percentage of these in which the height of the cereal was < 5 cm. The monthly percentages of the sown cereal plots with cereal < 5 cm high were 100%, 85.72%, 97.30% and 94.74% from November to February, respectively. The monthly availability of leaves and stems of cereal after they were > 5 cm high was obtained from the monthly itineraries (see above), after assuming the existence of a correlation between the biomass per surface of leaves and stems of herbaceous plants and cereal.
Statistical procedures
Diet composition of the 5 most frequent food types was tested with the G statistic on contingency tables by bird categories and months. Subsequently, sequential Bonferroni techniques were applied to correct the level of signi®cance in the successive contingency tables (Rice, 1989) . The Fisher exact test was used to check monthly differences in the occurrence of any food type that was not present continuously through the winter, such that the occurrence in 1 cell of the 262 contingency table was < 5. The Shannon index of diversity (H') was obtained for each bird category from the occurrence of each food type. t-Tests were used to ®nd out if the diversities of 2 samples were different (Zar, 1996) . To test the existence of seasonal changes in the abilities of juveniles to consume acorns, we used ANCOVA after data transformation using¯ock size, percentage of juveniles within the¯ock and hour of the day as covariates (Zar, 1996) .
Food type selection was tested using the Savage selectivity index (Savage, 1931) :
where U i = u i /u + , u i being the occurrence of each food type in the diet of the cranes, and u + the total number of all food types detected; and where D i = d i /d + , d i being the available biomass of each food type, and d + the total available biomass of food in the study area.
The Wi index ranges from 0 to in®nity; values approach 0 for increasing avoidance, and to in®nity for 
RESULTS

Diet composition by age
When monthly data were pooled, there were signi®cant differences in the diet composition among the three categories of cranes (G 8 = 21.36, P = 0.006; Fig. 2 ). The diet composition of the juveniles differed from that of their parents (G 4 = 14.03, P < 0.016), but was similar to that of the adults without juveniles in attendance (G 4 = 9.85, P > 0.08). Furthermore, the diet composition of adult cranes without juveniles in attendance differed from that of adult cranes with juveniles in attendance (G 5 = 12.27, P < 0.016; Fig. 2 ).
The differences in the diet composition among the three bird categories were based on a differential occurrence of cereal grain (G 2 = 8.22, P = 0.02) and acorns (G 2 = 8.34, P = 0.02) (Fig. 2) . In adults with juveniles in attendance, cereal grain comprised only 2.63% of all detected food items (n = 76), while in juvenile birds and adults without juveniles cereal grain comprised respectively 10.55% (n = 180) and 12.68% (n = 297) of all the detected food types. On the other hand, acorns were more frequently consumed by adults without juveniles in attendance (23.68%) than by juveniles (10.55%; Fig. 2 ). The diversity of the diet was similar among the three bird categories: H' = 1.62, H' = 1.57, and H' = 1.47 for juveniles, adults without juveniles in attendance and adult with juveniles, respectively (t-test, P > 0.05).
Monthly variation in the diet
Cereal grain only occurred in the diet of the cranes in November and December. Its relative importance was higher in November in the diet of the three bird categories (Fig. 3) . Monthly differences in grain occurrence were not explained by the age and parental situation of the cranes (G 2 = 5.37, P = 0.07).
Bulbs were included in the crane diet throughout the winter (Fig. 3) , and their monthly occurrence did not vary among the three bird categories (G 6 = 11.76, P = 0.07).
Acorns occurred in the diet throughout the winter, and their monthly relative importance varied signi®-cantly among the three bird categories (G 6 = 17.41, P < 0.01). The monthly occurrence of acorns did not vary between juvenile birds and their parents (G 3 = 0.385, P = 0.94). However, signi®cant differences in the monthly occurrence of this food type were found between these two groups and the adults without juveniles in attendance (G 3 = 11.84, P < 0.01 and G 3 = 11.01, P < 0.05, respectively; Fig. 3) .
Invertebrate consumption associated with cow dung was sporadic in adults with juveniles in attendance (5.88% in December), while in juvenile birds it comprised only 2% of the all consumed prey items in November and December (Fig. 3) . However, this food type was not in the diet of adults without juveniles in attendance.
Ants occurred in the diet of cranes only in January, comprising the smallest component of the diet in the three bird categories, but with signi®cant differences among these (G 2 = 153.0, P < 0.01; Fig. 3 ).
Leaves and stems of herbaceous plants are a minimum fraction of the diet in the three categories (Fig. 3) . They were present regularly in the diet of juvenile birds from November to January, and sporadically in the diets of the two categories of adults (Fig. 3) .
Leaves and stems of cereal have a high relative importance in the diet composition of the cranes in the holm oak dehesas throughout winter (Fig. 3) . The monthly occurrence of this food type varied among the three crane categories (G 6 = 14.68; P < 0.05). Statistical differences in monthly occurrence of leaves and stems of cereal were found among adults without juveniles in attendance and the other two bird categories ( juveniles vs adults without juveniles in attendance, G 3 = 10.85, P < 0.05; adult with juveniles in attendance vs adults without juveniles in attendance G 3 = 7.81, P < 0.05). However, no signi®cant differences were detected in the Fisher exact test was used to check differences among bird categories in food type occurrence. Only P < 0.05 are marked (**). APC, adult with parental care; AWPC, adults without parental care; JV, juveniles. Number of detected items for each bird category is shown above bars.
monthly occurrence of this food type between juveniles and their parents (G 3 = 1.68, P = 0.641).
Searching and handling acorns
No statistical differences were found in the searching and handling effort of juvenile birds throughout winter (Table 2) . Also, the net intake rate did not signi®cantly vary, contrary to that expected from an increase in juvenile experience between the two study periods (Table 2) .
Food availability and selection of food types
The monthly available biomasses were 3.56 tonnes/km 2 in November, 4.14 tonnes/km 2 in December, 4.30 tonnes/km 2 in January and 4.06 tonnes/km 2 in February. Leaves and stems of herbaceous plants comprised 70.68% of the available biomass of food in the study area. The following important food types in relation to their available biomass were the leaves and stems of cereal (18.15%), bulbs (5.15%), acorns (4.80%), invertebrates excluding ants (0.68%) and cereal grain (0.34%). Figure 4 shows the monthly relative importance of the available biomass of the six more frequent food types in the holm oak dehesas.
Cereal grain was the food type most preferred by the three crane categories during November and December (Table 3) . Crane preferences shifted to bulbs in January, and to acorns and invertebrates excluding ants in February (Table 3) . Only leaves and stems of cereal were clearly taken by cranes throughout winter (Table 3) .
DISCUSSION
Diet composition
The wintering diet of the common crane is mostly vegetarian in the holm oak dehesas of south-west Spain. Leaves and stems of sown cereal, bulbs, acorns and cereal grain are, in rank order, the most consumed vegetable food types. The predominance of plant components in the winter diet of the common crane had (Valverde, 1952; Soriguer & Herrera, 1978; Cramp & Simmons, 1980; Gonza Âlez et al., 1981) . However, the differential relative importance of the vegetable food types probably re¯ects the absence of strati®cation in data collection in these studies. A low occurrence (10%) of animal components was reported in the winter diet of the cranes. However, although the availability of animal items was low, they were always present in the diet of juvenile birds. Ferna Ândez-Cruz et al. (1981) have suggested that animal components play an important role in the winter diet of cranes. This food type has been found in the stomach contents from all the dead birds previously analysed in Iberia (Valverde, 1952; Soriguer & Herrera, 1978; Gonza Âlez et al., 1981) . Furthermore, in other crane species of the Grus genus that live in America, a winter decrease of animal components in the diet has been detected, though they always occurred (Perkins & Brown, 1981; Iverson, Tacha & Vohs, 1982) . This has been explained as the need to get a balanced diet, taking into account the dif®culty of obtaining proteins and calcium from plant material (Reinecki & Krapu, 1986; Davis & Vohs, 1993) . In the holm oak dehesas of the Iberian peninsula, acorns, bulbs, wild herbaceous plants and cereals give a high portion of sugars but a low portion of proteins (Fiestas et al., 1966; Sa Ânchez, Sa Ânchez, Ferna Ândez et al., 1993) . The consumption of invertebrates could be crucial for the cranes because of their high protein value.
Monthly variation in the diet
Cereal grain constitutes a basic component of the crane diet when the birds arrive in the holm oak dehesas in Extremadura. The relative high availability of recently sown cereal between the end of October and the beginning of December as compared to January and February, and its high caloric value in relation to green matter probably favours its use by the species. However, in January and February, cereal grains do not occur in the diet of the cranes due to their germination. The more frequent elements in the diet of the cranes through the winter are leaves and stems of sown cereal, bulbs and acorns. The continuous occurrence of acorns in the diet is a new contribution to the current knowledge of the diet of cranes in winter. For instance, Pe Ârez-Chiscano & Ferna Ândez-Cruz (1971) gave importance to this food type only at the end of the wintering in the holm oak dehesas. The high nutritive value of acorns (Sa Ânchez, Sa Ânchez, Ferna Ândez et al., 1993) and their high availability make them an important food for cranes through the winter, although the high rainfall in the study season probably favoured their early consumption.
Age-classes differences in the diet
The differences between the three bird categories in the monthly consumption of the three most frequent food types in the diet of the cranes are probably not determined by juvenile experience in searching and handling unknown food types because juvenile abilities did not seem to change seasonally. Previous studies on cranes did not show diet variation in relation to age in any period of the year (Cramp & Simmons, 1980) , though they did not consider parental care. However, in those studies where the winter activity budgets of the cranes are detailed in relation to parental care, variations in feeding time and habitat use are shown (Alonso & Alonso, 1993) . Families tend to select different habitats from non-breeders, and this probably brings about differences in their diets. Thus, the diet of juveniles was probably similar to that of their parents simply because they feed together. Future studies on the habitat selection of family and non-family groups in the holm oak dehesas may con®rm this point.
Diet selection
In November, cranes did not select the stems of herbaceous plants even though this food type made up 80% of the available biomass, and the cranes positively selected cereal grains even though this food type was scarce in the environment. This is probably because of the higher caloric content of cereal grains in relation to the highly available green material. Furthermore, cereal grains are previously known to juvenile cranes that have migrated through staging areas where they are the main food resource (Alonso et al., 1994) . Just after migration it could be advantageous for the cranes to feed on cereal grains, which the juveniles know, and to avoid the available food types in the holm oak dehesas that are unknown to the juveniles.
In December, cereal grains are the preferred food items again, while herbaceous plants are a non-preferred food. Acorns were only positively selected by adult birds, while juvenile birds feed on this food type as expected from its availability in the holm oak dehesas. Previous experience was not the cause of this difference in acorn selection because no seasonal changes in the abilities of juveniles feeding on this food type were detected.
When cereal grains are not available, cranes shift to feeding on bulbs and acorns, which are then probably the most pro®table food types in the holm oak dehesas on the basis of their high nutritive contents (Sa Ânchez, Sa Ânchez, Ferna Ândez et al., 1993) and availabilities (this study). This dependence on natural food types continues in February with bulbs and acorns being the preferred food items, though they are scarce.
Avile Âs (1999) found that the monthly availability of food for cranes in the holm oak dehesas through the winter was higher than needed according to the number of cranes and their absolute intake rate each month. Even, when food availability in the holm oak dehesas is probably diminished by the extremely high rainfall in the study year in relation to a standard season (see above), the holm oak dehesa offers to cranes a wide range of food types relative to more homogeneous wintering and staging areas in northern latitudes. This fact permits a more diverse selection of diet and gives an important role to the selection of winter diet in the species.
Considering that two-thirds of the cranes that use the western migratory route regularly winter in the holm oak dehesas of Extremadura, the maintenance of traditional farming practices in the holm oak dehesas is probably crucial for assuring the stability of the populations of the species in the western Palaearctic. Opposite to the situation in highly intensi®ed, agricultural wintering areas as in Gallocanta and France, where depletion of the only available food type brings about the displacement of the cranes (Bautista et al., 1992) , in the holm oak dehesas the cranes have access to a wide range of resources that are temporarily abundant. Thus, when some of the available food resources are naturally (i.e. by extreme climatic conditions) depleted or diminished, the cranes can vary their diets. Consequently, the capacity of this ancient traditional exploitation system to provide the natural variation in food availability, probably makes it the most suitable wintering habitat for cranes.
